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Background: Research has been done to investigate the effect of intermittent complete fasting on
human physiological parameters but the effect of fasting on blood pressure remains relatively
unexplored. Research in animal models suggests a hypotensive effect with an undetermined
mechanism. Muslims worldwide fast daily from dawn to dusk throughout the Islamic month of
Ramadan. This study was to investigate the proposed hypotensive effect of Ramadan fasting in
males over a period of 20 days and to study the relationship of the pattern of blood pressure
variation with body mass index change. Methods: A repeated measures observational study
design was implemented with convenient sampling. Study group included 40 normotensive, nonsmoker males with no known comorbidities between the ages of 18–40 who fasted daily in the
month of Ramadan. One set of BP readings, each, was taken one week before the start of
Ramadan and on the 7th, 14th and 21st day of Ramadan which included pre and post Iftar
measurements along with other variables. Data was analysed by repeated measures ANOVA using
SPSS. The differences were compared with critical values generated by Tukey’s Method. Results:
There was a significant drop in systolic BP of 7.61 mmHg before Iftar, 2.72mmHg after Iftar
(p<0.005). There was a significant effect of Ramadan on diastolic BP (p<0.005), the drop being
3.19 mmHg. The drop in body mass index was significant only before Iftar at 0.3kg/m2
(p<0.005). Pulse rate showed a significant drop of 7.79 bpm before Iftar and a significant rise of
3.96 bpm (p<0.005). Conclusions: Intermittent fasting causes a drop in both systolic and diastolic
blood pressure in normotensive males.
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INTRODUCTION
Muslims all over the world fast in the holy month of
Ramadan. This fasting is of intermittent nature. The
followers start their fast at the time of dawn (with the
meal of sehri) and end it at dusk (with the meal of Iftar),
during which period they do not drink, eat, smoke or
take anything parenterally, i.e., it is a complete fast. In
addition followers of other faiths also fast in different
ways. A lot of research has been done to correlate
different biological parameters with this ritual of fasting
and has focused on the different aspects of diabetes
affected by fasting.1–3 Similarly, research has also
elucidated the effect of fasting on serum levels of
cholesterol, lipids, other associated hormones and
circadian rhythm.4–7 In addition to all this, the effect of
fasting on various cardiovascular morbidities has also
been studied.8–10 Studies conducted on effect of
Ramadan fasting on blood pressure have focused on
hypertensive patients and patients with already
established heart disease.11,12 Limited data is available
regarding the effect of fasting on the normal
population.13,14 A few previous studies have advocated a
hypotensive role of fasting.13,15 But the results were
based on two single readings. Hence, the pattern of
blood pressure variation over the thirty days of
intermittent fasting and over a single day has not been
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studied. Research on rats also proves a similar effect of
fasting.16,17
Studies have identified four possible factors
causing this unusual relationship between fasting and
blood pressure, firstly it has been found that
catecholamines and hence sympathetic firing.16,18
changes in fasting individuals. Secondly a relationship
with drop in body mass index13 has been proposed,
thirdly a relationship with opiates16 has been suggested
and finally the role of ANP (Atrial Natriuretic Peptide)17
has been proposed.
Many studies have shown that body mass
index(BMI) decreases after Ramadan fasting.13,14 A
comparison between the immediate effect of fasting
throughout the fast and that of fasting over a period of
one month could give a clue as to which of these factors
responsible for the hypotensive effect of fasting. We
studied the effect of fasting on blood pressure in healthy
normotensive males.
We investigated firstly, the pattern of blood
pressure variation on a fasting day before and after
Iftar (evening meal) as compared to non-fasting day
before Ramadan (Ramadan Effect) and secondly, the
pattern of blood pressure variation over the period of
three weeks in the month of Ramadan (Variation
during Ramadan).
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MATERIAL AND METHODS
A repeated measure observational study design was
conducted in Karachi Pakistan on 70 individuals
selected conveniently. The study participants were
normotensive and non-smoker males between the ages
of 18–50 years who fasted every day in the month of
Ramadan, with no known comorbid conditions. They
were recruited from a private medical university
including male hostel residents, shopkeepers and petrol
pumps workers. Blood pressure, pulse, BMI of each
participant was recorded one week before the start of
Ramadan and in the first, second and third week of
Ramadan. On each day the readings were recorded at 5
pm and at 7 pm. This was done to ensure that one
reading was taken approximately one hour before the
timing of the Iftar meal and the second approximately
one hour after it with margin of 30 minutes. All readings
were an average of two readings taken 5 minutes apart.
Readings were taken by 9 investigators each
assigned a group of 8 participants. A pilot session was
conducted before the start of the study to ensure that
there was minimal inter-rater variability. Blood pressure
readings were noted as separate systolic and diastolic
values taken in sitting position. A structured
questionnaire was also administered to the participants
on day one of data collection that included questions
about demographics. Manual sphygmomanometer,
commercially available weighing machines, and
measuring tapes, of the same brand and model, all
calibrated for accuracy, were used by the investigators.
Data were entered using Epidata 3.1 and analysis was
carried out with SPSS 13.0 using Repeated Measures
ANOVA. Our primary outcome variables were systolic
and diastolic blood pressures (SBP and DBP), pulse and
body mass index (BMI). The variation in outcome
variables during a fasting day of Ramadan was analyzed
in comparison to a non-fasting day one week before
Ramadan. Repeated measures ANOVA with two within
subject factors Ramadan (Before and during) and Time
(5pm and 7pm) was conducted for each outcome
variable. The variation in the outcome variables during
the month of Ramadan. Again a repeated measures
ANOVA with two within subject factors, Week (week 1,
week 2 and week 3) and Time (5 pm and 7 pm) was
conducted for each variable.

RESULTS
The sample size was 70, out of which 25 were lost to
follow-up and 5 were excluded as they were diagnosed
with hypertension through the study (as per exclusion
criteria). Final analysis was done on 40 participants.
Participants had a mean age of 21.65 (range 18–34), 21
were male hostel residents, 13 were petrol station
workers and 6 were shopkeepers. Repeated measures
ANOVA indicated that there was a significant

interaction between the effects of Ramadan and time for
SBP (p=0.001; Figure-1a), BMI (p=0.000; Figure-1c)
and pulse (p=0.000; Figure-1d), but it was not observed
for DBP. At 5pm, the mean SBP during Ramadan
(116.94 mmHg) was significantly lower than the mean
SBP before Ramadan (124.55 mmHg). At 7pm, the
mean SBP during Ramadan (121.58 mmHg) was also
significantly lower than the mean SBP before Ramadan
(124.30 mmHg), however, the drop in mean SBP during
Ramadan was more enhanced at 5pm. The Tukey’s
critical value at level of significance of 0.05 was 2.23.
There was a significant main effect of
Ramadan (p=0.001). The mean DBP during Ramadan
(75.6 mmHg) was significantly lower than before
Ramadan (78.8 mmHg). At 5 pm, the mean BMI during
Ramadan (21.39 kg/m2) was significantly lower than the
mean BMI before Ramadan (21.68 kg/m2). At 7pm, the
mean BMI during Ramadan (21.66 kg/m2) was not
significantly different than the mean BMI before
Ramadan (21.67 kg/m2). The Tukey’s critical value at
level of significance of 0.05 was 0.13.
At 5 pm, the mean Pulse during Ramadan
(74.56 bpm) was significantly lower than the mean
Pulse before Ramadan (82.35 bpm). At 7pm, the mean
pulse during Ramadan (84.39 bpm) was significantly
higher than the mean pulse before Ramadan (80.43
bpm). The Tukey’s critical value at level of significance
of 0.05 was 3.49.
The interaction between Week and Time was
only observed for DBP (P=0.001; Figure-2b).
The main effect of Week was significant for SBP
(p=0.025) and BMI (p=0.01) and the main effect of
Time was significant for SBP (p<0.001), BMI
(p<0.001) and pulse (p<0.001).
The mean SBP in Week 1 was 118.43 mmHg.
There was a significant rise in Week 2 (120.53 mmHg)
and then there was no significant change in mean SBP
in Week 3 (118.82 mmHg). At 5 pm, the mean SBP was
116.94 mmHg with a significant rise at 7 pm (121.58
mmHg). The Tukey’s critical value at level of
significance of 0.05 was 2.01. At 5 pm, mean DBP in
Week 1 was 77.04 mmHg, there was a significant drop
at Week 2 (74.30 mmHg) and then there was no
significant change in DBP in Week 3 (74.23 mmHg). At
7pm, there was no significant difference in the mean
DBP in all three weeks (75.33 mmHg, 75.52 mmHg,
77.19 mmHg respectively). The Tukey’s critical value
at level of significance of 0.05 was 2.62.
In Week 1, the mean BMI was 21.57 kg/m2. It
dropped significantly in Week 2 (21.46 kg/m2) and then
there was no significant change in Week 3 (21.54
kg/m2). At 5 pm, the mean BMI was 21.39 kg/m2,
which rose significantly at 7 pm (21.66 kg/m2). The
Tukey’s critical value at level of significance of 0.05
was 0.086. At 5 pm, the mean pulse was 74.56 bpm and
it rose significantly at 7 pm (84.39 bpm).
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Figure-1: The Ramadan Effect on (a) SBP, (b) DBP,
(c) BMI and (d) Pulse rate. (Solid line 5 pm pre-Iftar;
Dashed line 7 pm post-Iftar)

Figure-2: Variations during Ramadan in (a) SBP, (b)
DBP, (c) BMI and (d) Pulse rate. (Solid line 5 pm;
Dashed line 7 pm)
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DISCUSSION
The results of the study show that intermittent fasting
has a similar hypotensive effect in normotensive
males as proven in animal models and certain human
populations. Rahman15 had reported a significant
decrease in systolic and diastolic blood pressure
values as recorded on day 26 of Ramadan when
compared to pre Ramadan values in twenty healthy
male individuals. The study carried out by Dewanti
and colleagues13 on normotensive individuals had
reported a decrease in systolic and diastolic blood
pressure in fasting as well as non-fasting subjects
during Ramadan. Consequently, our study results are
in concordance with earlier results published.
There was an average drop of 8/3 mmHg
and while the results are significant, their clinical
relevance needs to be analyzed. Dewanti et al found
that the month of Ramadan had a hypotensive effect
on both fasting and non-fasting groups. From the
community health perspective these results cast doubt
on the results of screening for hypertension in the
month of Ramadan. However there are some
limitations. Results cannot be generalized to females
and individuals suffering from chronic diseases.
Secondly, one cannot exclude the confounding effect
of the type of food taken during the breaking of the
fast. Individuals taking stimulants like coffee and tea
might have yielded readings that were confounded.
Before fasting can be proposed as a viable
intervention it first needs to be investigated how long
the hypotensive effect of fasting persists in habitual
fasters and whether the effects are cumulative over
successive years. A drop in blood pressure of 8/3
mmHg in 3 weeks is comparable to the effect of low
dose perindopril and indapamide (SBP drop of
8.0±16.5 mmHg with perindopril 2 mg (p=0.001),
9.4±14.3 mmHg with indapamide 0.625 mg
(p=0.023) over 12 weeks.19
As far as the physiology and the
mechanisms behind the hypotensive effect of fasting
are concerned, nothing definite has been proven and
it still remains unclear.
Studies on animal models have suggested
atrial natriuretic peptide, catecholamines, opiates and
body mass index as the possible links for the decrease
in blood pressure due to fasting. Dewanti et al
speculated that the cause of drop in blood pressure
was the drop in BMI however in our study we found
that a drop in BMI only occurred before Iftar towards
the end of the fast. There was no significant drop in
post-Iftar BMI although there was a significant drop
in BP post-Iftar. At the same time ANP has been
investigated and found to have no relationship with
the phenomenon.17 We observed a drop in both pre
and post Iftar period blood pressure readings. The

possibility of this effect due to similar sympathetic
nervous system suppression as observed in rats
cannot be ruled out. Further investigation is needed to
make any conclusions.
The study covered a previously unexplored
population. Furthermore, unlike the few studies that
have been done, we also investigated pre and post
Iftar readings and took multiple weekly readings to
chart out the pattern of blood pressure variation. This
enabled us to compare the effect of fasting during
Ramadan with that of a non-fasting state. In addition,
we have analyzed the variation during the month of
Ramadan.
While a larger sample including females and
individuals from other ethnicities would be needed to
confirm this, we still recommend caution in screening
South Asians for hypertension in Ramadan, or
screening individuals who are habitual fasters.

CONCLUSION
In conclusion it is stated that intermittent fasting
causes a drop in both systolic and diastolic blood
pressure in normotensive males.
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